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FalLURE MODE AKD

FATLLRE EFFECT

AATIONALE FOR ACCEFTANCE

LAUSE _— 0f EMD TTEH
A nalfunction in the Camerd Lo cause | (1] Unable {o opea lens BESIGH FEATURES
Lotal lass of the active videa sig- iris.

nmal ar video informatian that will
provide degroded performance. Com—
pusile sync and verLical blanking

siywals are wscable and not affecked.

i '

a2  Conmand Decods Logic.
Conmand Eleguliﬂﬁ Lagic.
Canera Timing Logic.

Ay Horizenlal Deflaclian.
Yertical Qdefleciion.
Focus Currentl,
ment.  Vertical ATigrnent

i bBlackswhike Clipper.

Ganha Correction.

dperture Correction.
Shading Carreclion.
Video Qutput Driver.

dh  Auromatic Light Coniral.
dutomalic Gain Cantrol.
Dark Current Compensalion.

aL Dutput Yoltage Requlator. [aput
Vallage Fre-Regulalor.

AT FPrimary Oscillactars

Oriver {4yne lossg]
Secondary RecLifierss Fillers
{change of woltage or louws of
filteringl
High Wallage Power Supply.
Target Freamplifier.
{| Bzam Curvent Regulavor.
Calhode BHlanking.
|§ Ahadimg Waveform Generator.
14 SIT Tube

ZEE

= e s

L Favhi s

Harizonlal Align

1

{21 Degradation of pic-
turg cunkenk.

Yarst Cage:
Loss of mission
Lritical widen.

the IWCSlens Assewmbly is comprised of 16 #lectrical subassenblies; 13 subassenbilies
are RCA Astro desigeed and fabricated using standard printed-circwit board Lype of
canstruction. The ranaining thres assemblies, high voltage power EUﬂp]!._HSCi1]atﬂr,
and stepper motors, are vendor supplied companents which have bean spacified and
purchasad according to RCA SpeciFication Cantrol Dramings (SCDs) prepared by engi-
neering and r&liah?]ity assuranca. Sprcifications per the $CD are prepared Lo
establich tha design, performance, test, qualification, and acceptance requirements
far a procured piﬂta of &quipﬂﬂnt.

Farts, materials, procasses, and design guidelines far tha Shottle COW program are
specified in accordance with ACA 2295503, This documeat defines the program require-
ments Far selection and contrsl of EEE parts. To the vawimun extenl, and consisient
with awailability, a11 pairts hawe boen selpctes from military specifications at the
JAH Tevel, as 4 miniawm. Im adoicion to the owara)l selectioa criteria, 4 subset of
peneral purpase proferred parts has been defined by this documant and the RCA lGovern-
ment Systems Division Standard Farts List. [m the case of the CHUS and TTL family of
micracircuits, devices are serépned and tesied bp the MIL-3TD-8B3C aquivaleat and
pracured under the desiynations of HI-REL/IM] and 3NC SALS from ACA-53D and Texas
Ingtruments Corp. respactiwaly. Parts not included in the above documenis have been
wsed in Lhe design on?p sfter & munstandard iten appraval Form (H31AF) has been pre-
pared, submilted Lo Reliability Assurance Enginecring (RAE) and approved for vse in
the specific applicatian(s) defined da Lhe HSIAF by NASA-JSC.

vorst-Case Circull nnalyseE hive been perfarmed dond decumented for all circuil
dosigns to demonstrate bhat sufficiant aperating marging acist for all operating
cond i tians. The analysis was worst case-in that the valua for gach of the variable
paremebers was sel 1o limits that will drive the subput ba 4 macinmn [or minimuem}.

A companent application review and analysis was conducted bo werify thal the applizd
skress an each piece part by the iesparature extremes ldentifled with govirpnmental
qualification testing does mob enceed Lho siress derating values identified in RCA
2245503,

In addiiion, an sbjective examination of the deﬁign was parformed Lhrewgh a POR and

EDR to verifp that the TWO/Lens asseubly met specification and contractual raguire-
ments -

PRI AR
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FAILIRE HOLE AND

FALILURE EFFECT

BATIONALE FOH ACUS FIAMCE

waltunction n the camera 1o cause
atal lTess of tha ackive videe sig-
al or viden infarwation that will
rivide degraded perforwance. Com—
asite sync and vertical elanhing

iynals are wseable and nol affecced.

L

Comwnamd Decades Lagic.
Connand Expcution Logic.
Canera 1iming logic.

1 Horizontal Defleciion.
VYerLical Deflection.

| 1

Focusy Currenl. Horizankad Avign-

nent . Werkical Aligrnent.
4 HlachMdhite Clipper.
Ganma Corresbion.
Apertwre Correctio,
Shading Correctian.
video Qutput Driver.
Y Aulowalic Light Coniral .
Automatic Gain Cantrol.
Dark Curreal Compeasation.
B Juiput ¥oltage Regulakor. Cnput
valtage Pre-Regulatar.
f Frimary Oscil latar/f
Driver {syac lossl
Secondary Rectitierss Filters
tchange of volitege or loss of
filteringl
High Woltage Power Supply.
Targel Preamplitier.
i mgem Current Reguladpr.
lathode Blanking.
Shad ing Waweform Generator-
21T lube

bt Bt

—_
1= 7

DN EHD JTEM i
(1) Unable to open lens DESTGH FEATURES (Continuad)
iris.

(¢) Degradation aof pic-
ture cantent.

Horst Case:l
Loss of missyon
cyitical videa.

BARE BOARD OESIGH (a3, A4, AL, AG, A7, 43, Al}, A12Z)

The design of the sssociated boards AY, A4, AL, AB, AJ, 4D, A0, A12 is consbructed
from laminated copper—clad epary glass sheets [WEHA G-10) Grade FR-4), FER H1L-P=54617A.
Circuit comnections are mede throwyh prinled tracds which run fram peint to paint on Lhe
board surfaces. Evary trace terminaktes atb an annular ring. Fhe annular ring

surruvnds the hole in which @ component lead vr terminal is located. This ring
provides a Footing for the soldar, ensuring good mechanieal and alectrical

performance. Its size and shape are governed by HIEi-P-556040 as are trece widthy,
spacing and routing. These requirements are reitaeraked speciFically in deawing

potes tu further assure compliance. Variations between the ariwark master and the

firal product {#ue to irregularities of bhe etehing pracess) are alse controlled by
drawing notas. This prevents making defective bpards frowm good arlwmork. Hales which
hause no Tead ar terminal | but serve only to electrically intercensect the different
baard bayers, contain stileh bars for sechanical suppurt and increased reliability.

The Lhru hobes are drilled from a drél¥ Lape thus eliminating the passikility of
buman errar and allawing tight control over hole and annular ring concentricilty, an
important reliability criterian. After dridling and etching, A1llcappnr cladging is
tin-lead plated per HIL-5TD-1494. This provides Fur easy and weliable saldering at
the time af board assembly, even after periods aof proleonged storage.

BOARD ASSEHHLY OESIGH {A3, Ad, AL, AG, AT, A9, A417)

Al1 components are installed in & manner which assures maximum reliabilidy.
Component leads are pre-tinned, allowing Lotal wetting of seldar joints. A1 leads
are formed ko pravide steess celief and the bodies of large components are staked.
Special mounting and handling instructians are inclwded 10 each degwing regulved
after Final assenbly. The board 4s zoated with vrathana which protacts against
humidikby and contamination.
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& mullenclian in the camara 10 Cduse

Liad loss of the acitive videa siy-
mal or video dnfermation 1hat will
provide genraded performance.  Com—
posibe syac and werkical blanking

4ignals ore usedble and not affected.

v )

42 Comenand Oecode Lagic.
Lowmiand Execulion Llogic,
Camera Jiming bogic.

A3 Horizontal UDefleciian.
Vorlical PBeflectinag.
Focus Current.
menk. Wewtical Aligrmenk.

A Blackfhhite Clipper.

Gamug Currpction.
Aperiure Correction.
Shading Correctinm.
Video Dulpul Oriwer.

ah Aulwvmalic Light Cantrel.
Aulmmalic Gain Coniral.
Uark Currenl Compensation.

AL Oulput Yaltage Hegulator.
Vol Lage Pre-Regolalor.,

& Privgry Dscillalor
Driver lsyne Toss)
Lecandary RectiFierss Fillers
Ichange of woltdye vr Tuss wl
Fillering)

A High Yollage Powar Supply.

A% targek Preanplifier,

Al Bean Current Heyuldior.
Cathode Blanking.

ALY Shading Haveform Generator.

A4 SIT Tube

Harizonkal Alipn-

Input

11} inabla to open lens

iris.
12} Daegradation of pir-
Lurea conlent.

Wurst Cage;
Loss of misslan
rrilical videp.

PESIGN FEARTURES (Continuad)

BARE BUARD CONSIRUCTION (#2)

The boards are of "welded wire" coastructian. At tha bare board Tevel this dees nol
gistinguish it from a normal PC board eacept that holes which will Lake weld ping
generally are nol cennected to KC traces. Only bthose ping which bring power and
ground poteniials ko bhe 1Cs ave on FCs.  An anmubar ring surraunds the hole in the
board where each power and ground pim is lacated. These pins are ithan saldered fo
khe trace like any sther component lead. Aside From this Feature, all design

L conslruction techaiques wsed in PC bpard layouk apply.

BIARD ASSEHBLY (A2]

The drilled amd ebched baards ara populated wikh several huedred sviderable or
weldabla pins. Pawer and yrownd pins, as wedl as connector pins, ore soldered in
place. Discreet congonents {resisiors, deodes, capacitarsy are attached Lo
bifurcaked terminalc, wheve thay are sobdered. Flatpack ICs are welded,
Tead-by-lead. to the tops of the weld pini. After welding, eatra lead walerial is
triowes eway. Circuit cosnectipas arsa made using #30 AWG nickel weld wire. The
wirg is weloed ip the pin surfaces on the board packside. AlT wire welds are dune
using 3 maching which 15 tape driven, thus elininaling Lhe possibility of aiswiring
due ta aperator errey. AV] wiring & circuit performance is tested prior Lo
bus-leval insiallation. After successful tesling, components are staked as requived
by drawing ngles and the assembly is coated wibth urethane.

Iha baard is iaserted in Lhe box on card=-edge guides, in the same mognner 3s 1he giher
PL boards.

pOARD PLACEHENT

The A7-A low voltage powsr supply beard |s belted in place at & poinks araund its
perimeter. Four of these mounting screws alse pase thraugh and tie down Ehe smaller
A7-0 buard. These two boards are wounted face-to-face, separated by the standafis.
(lectrical inleveonnections are achiewed hy jumper wiregs hetween Hhe iwo boards. The
AT-h howses & ¥—pin cunpecter which bringy in pawer and signals from cutside the module.

Ihe A7 wadule includes these two boards 45 well as puwer Cransister Q4. The madule
howsing i$ beat alukinun sheat, coaprised of bwo hd#uﬂﬁ gcreded teqefher.  The boards
and 04 are secured io the lower half, ang wired Logether. Then the upper holF is

put ia place. By mounking Q4 directly to Lhe alusinue housing, qeod tharmal
performance 16 assured.

lhe A2, A3, ad, A5, AG, 412 boards are secured ia the aleckronics dssently &y golo-
plated becyllivm copper card guides. Cumneetions are wmade to the mother boavd with
blinl-maled conpactors. Disengdgesent durinyg loaunch is prevented by a cower which
spins the buard's free edge.

PRI "R ¥ ] ' .
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FAILURE MODE Ard FAILURE EFFELT
. CAUSE — O EHE JTEH —-- RATIONALE EDA ACLEPIANCE —_
} walfunckion in the camara 1o cavse | {1} Unable to apen Tens DESIGH FEATURES (Continued)
tokal lass of the aclive video sig- iris.
nal or wideo infarmalion that will (2] Degradation at pic— A0 BORRD MOUNT [k
provide deyraded performance, Com- ture conbent.
posite syac ard vertical htanking Due to packaging constrajuts within the camera, the Aid TV divider assenbly is Built
tiguals are vieable and nat affected.| Yorab Cose! in "cordunad’ fashion.  Twe FLC boards, each 2.1 inches square, are mounved apprsite
Loss of nission each other, separated by 374 inch lang stendeflx. Biasial componenis Span ihe
[N . - distance between the beards and are saldered in place, ong Tead b sach board.  Zoma
47 Comcand Decode Logic. critical videa. jumper wires are alse mounted this way. A1Y salder jeints are staked. The boards
Comeand Execalien Logic- have a 1-inch diameter bole thraugh 159 center. The vidicon tube socket fits throwgh
Comera Timing Logic. this hole and has ils Mying teads seldered to thru-holes in one of the boards. At
&3 lgrizanta) Derlection. camera-level inctallalisn, the entire AIN wodule is inserted in glace groumd {ha
vertical Detlection. stem, of the vidicun Lube and balted in feur places to the hausing. The suchet is
Facus Currenl. Horizontal Aliga- ’ then engayed manually to the bobe, campleting Lhe installation.

ment . Wertical Aligrawant.
&9 Blacksdhite Clipper.

Gamsiz Larreclign. BIDARD MO T [HG

dperture Lorrection,

Shading Correction. The A9 buard is maunted to the targel preamp housing by 4 #4-40 screws. This

Videw Dutput Driver. provides ample soppart tince the board s only 1.9 x 2.1 inches. Electrical

&5  Autawatic Light Contropl. torreckion is by jumper wires soldared ta board terminals. A sheet actal cover .
Auvtematic Gain Contral. is installidl over the board to probect it dwring hanodiny and jaslailation of the
Uark Currént Coampeasation. Largel preamp asuenbly.

&b Outpul voltage Begulatar.
Input Woltage Pre-Regulalyr. The high-voltaye puwer supply is purchased te a perfermance speciFication that

&l Primary Mscillatard details the desiga, qualificetion, and production requissnents For use in the TV
Oriver (symc Yossl {amarg System, Tt is designed for a mininum operativnal Tife of A0AW hours and
Secandary Rectifierss H1lkars shal] exhibit no evidence af arcing, corgna, ar any obher iptermibient oe cprnlinuous
{rhanye of wvaltage cr loss of failure when pperated at any abtmaspheric pressure from sea Tevel Lo 1 x HOTY tarr,
Fillering) A17 electronic canponents and malerials used ip the pamer supply design arg verified

AR Hign Yoluiage Fower Supply. to confurm with Ehe reliability requirements af the Shultle CONY program as acllined

A9 Targel Preamplilier. by BASA-ISC.

f10 Beam Corrent Begulaiar,
Cabhode BTankindg.

a1 Shaging Hovelorm Generatar.

Ald SIT Tubwe
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FAILUAE EFFECT

RATIONALE FOA ACCEPTAMCE

CAUSE (4 EM0 INEH
malfunction in Lka canera bo tause | {1) Unable Lo cpen Tans
tal Toss of the aciive videa sig- iris.

1 or viden information thal will
avide degraded perfornance. LCam-
wite syne and vertical blanking

gnals are wseable and not affected.

T

' Comwand Decode Logic.
Command Frecution Lagie,
Camara Timing Logic.

| Horizanta]l Defleckdpa.
Vertical Deflection,
Fedus Current.
ment. Wartical Aligament.

| Black/White C1ipper.
Ganmg Corrgctiun.
Aperture Correctian.
shading Carreckion.
Video Jutput Driver.

; Aukomalic Light Lankrel.
Automatic Galn Coatral.
Oark Ewrrent Compensation.

i Output ¥oltage Regulator.
[aput Yoltage Pre-Regulator.

! Primary @scililators .
Briver {spnt lass)
Secondary RecLifierss FilLers
fchonge of woltage ar Toss of
flliering}

§ high Woltage Power Supply.
Target Freamplifier.

|0 Bean Lurrent Regulatar.
Cathada Blanking.

12 Shading Waveform Generator.

14 51T Tube

M 44an ol

Horizonkal Align-—

{2} Dagredation of pic-
ture comienk.

Worst Lasé:
+' Lazs of mission’
critical vidao.

The SIT tube is a selected high-grada silicon—diade-array targat widizon with an
atkached image intensifier for operaling at Tow Tight levels, Faceplate exposure
I's controYled by meaps of an Autamatic Light Ceatrgl {ALL) Funckioa that reskricts
operatien to 2 = 107° Foot-candias. This can provida an SIT Ybfe of wore than
1000 hours according to Lhe manufacturer's recormendations. By providing éxposure
contrel when using Lha 51T kube, Tife. can be extanded to the palat whers redvsed
thermignic cathode emission will and its 1ifd, as in olher camera tubas .

Recanse of its excellent characieristics sany ailitary, medical. and scientific
applitations, in addition to suevaillance ppplications, hava been developed for
Tow—bight-1evel televisian cangras employing the SII tube.

QUALIFICATIOH JEST
For Qualification Test Flou, sae Tabla ? located at the front of this hpak.

Z-Tdi
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FAILURE EFFECT

RATIOHALE FOR ACCEFTANCE

{AUSE OH END LTEH
matfunciion ip the camera bo causé | (1) Unable to opes lens ACLEPTANCE TEST
ital Toss of the aclive vides slg- irks.

i1 or widea informaiion that will
-ovide degraded performanca. Com—
iEite syne and vertical btankiag
gnals are wseable and nokt affected.

i

¢ Command Dacode Logic.
Cosimand Execution Logle-
Camera Timiag Logfic.

i Huriroaial Deflaction,
Yerkical Defleclioa.
Focus Curreal. Horizental Align-
menk_.  Verdical Aligrment.

i Blach/white Clippar.
Gimna Correction.
.\I:irture Currectign.
Shading Correction.
Yiden Output Driver.

y Mubomatic Light Control.
Automaiic Gain Ceniral,
Dark Current Conpencation.

i Output Yoliuge Regulatar.
Enput Volkage Pri-Ragulator.

i Primary Dscillators
Oriver [(sync Toss)
sacondary Rectifierss Filiers
{change of voltage or Toss of
filleringl

] High ¥Yoltige Power Supply.

1 TVarget Preanplifier.

Il Bezn Curveat Regulatar.
Lathode Blanking.

l2 Shading Waveform Generater.

t4 SIT Tube

12) Gegradathan of pic-
ture conktent.

Herst Case:
Loss of migzdon =
criglcal widgo. -,

The CCIV systems' TVC/CLA 15 subjectad directVy, without yibration isolators which
might be wsed in their normal installatisn, to the fallawing tesking:

s Vibrakion: 20 B0z : 1 dBA0gt-rise Fram 8.8) G2/Hz
80-350 Hz: 0.04 GE/Hz
5075} He: -3 oB/10 Oct-slopa

Test Duration: | Hinute per Anis
Test Leval; 6.1 Grus

a Therpad Yacuwn, Ia a pressure of MID-9 Tore, the tamparatura shall be as

Follows !

I25* F; Tima to stablize equipmast plus 1 hour
5% F; Time to stabllze equipmest plus 1 hour
¥25° F; Time ba stablize &quipmant plus 1 hour

The TUCACLA may nat have been Subjectsd bo the viguuo condibtion.

For dcceptance Test Flow, see Table 1 located at the front of this book.
OPERATIONAL TESY '
In order to verify that CCTV compeneats are oparaticnal, a test must verify the

health of all ibé command velated companents Froo the PHS (AJA1) panel swilch,
Lhrough the RCU, through the sync Vines to bhe CamerasPIU, to tha Camera/PTU commmnd

decuder,

The Lest nust also verify the camera's ability ta produce vides, the VSU's

ability ta route wideo, and the monitor's ahilitz La dlsplay video. A sinilar test
would be performed 140 verify Lhe MOM conmand path.

Pre-Launch an Qrbiter Test/In-Flight Test

-Il
i
i,
4
B

P BO

Puwer £LTV Sysian,

. Wia the PHS panal, select a monitor as destinabion and the camara under

Eest as spurie.
Send "Camera Power Oa" comeand from PHE paneld.

. Select "Extermal Sync™ on wonibor.
. Ubsarve video disp'r

ayed oa monibor. Mota that if wideo nn manitor is
synchronized {i.e., stable raster] then Lhis indicates that Lhe comera

iz receiviag compasite sync Fran tha RCU and that the camerd is praducing
synchronized video.

. Send Pan, Til4, Facus, Zoom, ALL, AND Gamea commands and visually (edther

vwia the mositor ar direct observatien] verify gperalion.,
Belect downlink as destination and camesa wnder test ds ssurce.

. Obsarve video routed to downiink.
- Send "Camwra Powcr Oftf" cormand via PHI panal .
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CALSE

FAILURE EFFELY
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walfunctian in the cmmara to cauEa
tal Yoss of the active wideno si?-
1 or video informalion that wil
gvide degraded performance. Con-
site Fync and werkical Blanking

poals are useable and not affacted.

L
Comaixl Decode Lagic.
Cemnand Execulion Lagic.
Cawera Tining Logic.
Horizonkal Oefleciion.
yertical Deflectian.
Fogus Current.
went. Yeriical Abigooent.

| Blackhite Clipper.
famna Correclion.
Ageriurs Carrection.
Shading Correcbiun.
Yideo Dutput Oriver.

i Auvtomatic Light Contrel.
Avtonatis &ain Contral.
Dark Current Compenssbion.

¢t Output Woltage Regulator.
[agul vulta?e Pre-feguiakor.

I Primary Dsclllatarf
(iriver {sync lasst
Secondary Rectifierss Filtars
{change of voltage ar loss nf
Filkering}

i High Yoltage Power Supply.

) Target Preamplifier.

U Beam Current Regulatar,
Cathude Btanking.

& Shadiayg Maveform Generator.

j4 SIT Tube

17 A0 e

Hosizantal Align=

{1} Unable t# apen lens
Iris.

{2} Degradabioa pf plc-
ture coatent.

Berst {ase:
Less of mission
eritical viden. '

QAINSPECTION

Pmcurement Centreol - The TWC/CLA EEE Paris and hardware items are procured From
appraved vendovs asd suppliers, which mept the requiresents sat forth in the CCTY
cantract and Quality Plan Work Siatement |W§-2503176). Resisdent DCAS personnel
réview all procurement durvaents ta astablich the meed For GSL an selecied parts
{PAL 5171,

Ingoning [nspection aad Storage - Inceming Qualiky inspackions pre made on all
received makerials and parts. Ragulks aré recorded by lot and retained in file by
irauing and contral numE:rs for Futurg rafgrence and traceabilivy, All EEE parts
are subjecied ta Incoming acceptance bosts as talled fer in PAL ;15 = Lacoming
inspection Test Instructiuns. Inconing §ligkt parts are furthar processed in
accardance wilh BCA VB466B4 - Preconditisning and Acceptance Requiresents hor
Eleciranic Parts, with the exception that DPA and PIND testiay is not performed.
Hechanical ikems ars inspecked per PAI 316 — Inconing |u5pett¥bﬂ [nstructions for
miechanical items, BAl 35 - lncnmin? Quality Coalrel Inspection Instruction, snd

Pil 612 — Peoredure For Processing facoming or Purchased Parts Deslgnaied for FYight
Uta. Aecepted items ave deliversd Lo Material Controlled Stores and reladned

under specl fied coaditiens ualil Fabrication iz required. Han-conforniog materials are
hald for Material Review Board |HRA] disposition. {PAI-307, PAT IOC-531].

Hoard As — Prior to the skart of TWC or CLA board asseably, all itond
are werifigd ta be correct by stock room personnel, a5 the items ar¢ actumalated ta
Form a kik. Tha itews are verified a?ain by ihe operator who assenbles ihe kil by
checkdig #gainst the as—built-parts-1lst [ABPL). OCAS Handatory Inspection Points
are designated For all printed civcuil, wirg wrap and walded wire boards, plus
harness coanectors for soldering wiring, crimping, saldar sphices and quality
warkmwanship priar Lo coating of the companent slde &f boirds and sleeving of
harnesses.

TVC doards

Speci Eic TV(C board assembly and tesk instructions are provived in drawing netes, and
apﬁlic4h1e documents are callod oub in the Fabrication Procedure and Record
1HPR-2394019) and parts 1450 PL22%4810. These includa shutie TVL assenbly notes
?503660, Process Standard RTY-566 228D4A1, Process Standard — Sending Velern Tape
27A08HY, Ypecification Saldering 2260749, Specificatiun Maue Plate Application
1960167, Specification — Crimpiag 2280800, Specification - Boadiag and Staking
2#A0A78, Spacification — Urethans coiting 2200877, Specificatian - lecking campound
2026116, Specification Epony Adhesive 2010085, Specificatisn — Marking 2280875,
SpeciFication — Workmanship 8030035, Specification — Bonding and Stdh?ﬂg 2PBOAYS.

2alli? o 1



AEYISED §-7-87

FHEA NO. _2.¢.2

CRITICALITY B2

UNIT __JVL/CLA

MG NG, 2294019-506, SO8/
- 2254020503

SHEET _ 8 2 OF

SHUTTLE CCTV
CRITICAL ITEMS LYST

FAILURE HODE AHD
LN

FATLURE EFFECT
[ _FHD ITEH

BATICHALE FOR ACCEFTANCE

malfunction in the camers L0 Couse
stal lass of tha active viden zip-
11 or wldeo information thak wil
rovide degraded parformance. Lom-
ssite synd and varbical Mlaiking

ignals are usaabla and sot affectad.

19

{ Conmard Deceds Lagic.
Commard Expcukion kogic.
Carera Timieg Logic.

1 Horizonta] Daflaction.
Wartical Deflection.
Focus Curreat.
meat. Vertlcal Alignoent.

4 BlackAhite Clipper,

Gamna Carrection.

Aperture Lorreckios.
shading {orrection.
Video dutpuk Driver.

5 Automatic Light Contrsl.
Automatic Gain Contvel,

Dark Cuorrent Compensation.

B Output Voliage Ragulatar.
Inpuk va]ta?e Pfre-Regulator.

1 Primary Oscillatord
Driver [sync Toseh
Secondary Rechifiers/ Fillers
{change of woltane or loss of
filiering)

B High Voltage Fower Supply.

9 Targek Preamplifier.

14 Boan Current Hegulaktar.
Cathpde Blanking.

12 Shading Wavaform Gemerator.

14 3CT Fube

Horizantak Align-|,

{11 Unable to open lens

Lris.

{2] Degradatian oF pic—

tura conkant.

Haesk Caga:

Loss of h{551qn
critical videa. . |

QA/THSPECTION (Cantinued)

J¥C Assembly and Tesk - Am opes box test is parformed par TP-IT-2ZM819. ang an
drceptance Test per TP-AT-2294819, including wibration and theraal vacoun. Torques
ara s‘:cifiuu and wiknazsed, traceabl] ity nickars arg recorded ard calibrated Lbools
are chackad prior tu use. RCA Quality amd BCAS Inspections are performed al the
conpletian nF spachfied FPA operationt im Accerdanca with PAL-204, PAI-205, PA1 206
and PRI 217. DCAS personnel witpese TVL button—op and critical torquing.

TYC/CLA Assembly and Test - After @ TVC and an CLA have has been bested individually,
thoy are wated aad a Final accoptance test is performed por TP-AT=2204819, intluding
vibration and thermal vacuun énwironoznts. KCA and DEAS persoanel wonilor these Lesks
and seview the acceptance bast datafrasults. These parsanned alse inspect For can-
formance after all repair, rewdrk and regest. :

Preparition for Shigpment - The TV and CLA are ntnrntﬂl prior to shipment after
Fabrication and tecting is complele. Each is packaged I.I:l:lrﬂih? ko CLTV iektar 8010
and 20746, Procass standard for Packagieg and Handl ing geidel ines. All reladed
dyromentation including assaably drawlmgs, Parks Lict, ABPL, Test Data, ote., is
gathered and held in a docunentdtion Falder anl?nei speci Fically to each assembly.
This folder ix retained for reference. Am EIDP §s prepared for dach assawbly In
accordance wilh the vequiremants of WS-2593176. RCA QC and DCAS persgnnel witness
craling, packagling, packing, and warking, and raview the EIDP Far congiatensss and
ACCUracy.



REVISED 5-7-87

UNET IVC/TLA
FHEA HOB. __2.3.2 SHUTTLE CCTV DAWG MO 2204819-506, ROR/
CRITICAL ITEWS LISE 2129482 1-503
CRITLCALEITY a2 SHEEY 0 QaF 1b
FAILURE MODE AHD FATLURE EFFECT
CAUSE (H EHD [TEH BATIONALE FOR ACCEPTANCE
malfunction in tha camera ta cause | (V) Unabla ip open lens EALLURE HISTORY
wal 1psi of the active vides sig- 1ris.
11 or vhien informatian that will {2} Degradatisn of ple- TOR - W2575 — Lag #0400 - TVC 5/H 005541
‘ovide degeaded performanca. Com— ture cantent. L
isite syn¢ and verktical Blanking Desrriglion: Accepiamce Test Failure
\gnals are uswable and not affected.] Worst Lase: Bon Level
Loss of nission: ) Vibration Enwlronmant
i . e _ Video prasantation rokatazd approximakaly &9 after wibration.
¢+ Comsand Decode Logic, critical yideo. L
Command Fwecutian Lagic. L Cause: Vidicon Yake nut becan: Voose during vibratloa.
Camera Fiming Logic. ) . , ,
j} #arizental Deflaction. Corrective Aclign: KWeposition yake, tightan nut and add staking to sensor assy's
Vartical DafVectien. yoke nut. ECH {B1073) |ssued.
Favus Curvent, Herizontal Align-
menk. Yertical ﬁllgﬂfﬂint- . TOH - w2576 =Log 0412 ~ TWC SAN BOE-500
{ Black/White Clipger. o
Gacma Correction. Description: Acceplance Test Fablure
Apetlura Correction., Box Level
Shading Carraction. ] Vibration Environseat :
Vides 3utput Oriver. (W rotation of picture after "V axis wibration. (Retast of TVL per TOR WZ5Y5.|
§ Aufomakic Light Centril. )
Autanatic Gain Costrol. Cause: Bonding of yoke {AF) broke lapse allowing yoka to rotate duriag
Dark Current Compensatios. vibration,
6 Gutput Yoltage Hegulator. .
Input Voliage Pre-Kegulakor. Lorrective Action: Assembly procedure revised per ECH CCT 600 (G1073) te provwide far
7 Primary Oscidlakors bettar staking of yoke. .
bDriver {sync loss)
Soeonvary Ractifierss Filters T0R - W2560 - Log #0414 — TVC 5/ DO6-5BT
{change of woliage or loss of D
filtering} Descrigtion: Acteptasce Test Failurz
g High voltige Power Supply. Row Level .
§ Targel Preanplifiar. Yibration Envirenment
10 flesn Current Requlalar, Enrut turrant increased by 166 wh Frem aorwal input Current during wibratios in
Cathode Blanking, ¥ Axis.
12 Shading Haveform Generafor. . )
T4 5T Tube Lause: Defectiva capacitor (26 on A3 board. Analysis iadicated manufacturing
defact - capatitiva olement was Toose inside metal case.
Correctiva Actipn: Rewove and replage pari. Rateéstad cameri per PHO directlve,
Capacitars remeved from stock and returmed to vendor. Reference mens
CCTV-{L3-243 dor clase out of TOR W2SH0.
a234R o L0 ety 2o



AEYISED &5-7-87

FHEA NO. _ 2. 2.2

(RETICALITY 22

UNIT _IWCACLA
SHUTTLE CCTV DG W, 2294019-506.. 5067
CRITICAL ITEMS LIST , PZO4AZY-S0%
SHEET __94 OF _ 10

FATLIME EFFECT

RATIOHALE FOR ACCEPTANLE

TAILUAE HIBE AMD

CAUSE OH CHD TTEH
jalfunction in Lhe camera ta ¢ause | {11 Unable to open lens FAILURE HISTORY {Cantinued)
:al loss of the active video sig- Lris.

| gr vicden information that will
wide degraded performanca. Com-
itte sync and vertical hlankimg
rals area useable and not affected.

Command Decodn kogic.
Command Execution Logic.
Capéra Timing Lagic.
Harizontal Detlectian.
vertical Deflectian.
Focus Curreat. Harizontal Alion-
mend . Yertical Alignment.
Black/MNhite Clipper.
Gama Carraction,
Aperture Larreckion.
Shadiny Correction,
Videy Juiput Driver.
Automatic Light Coentrol.
Automatic Gain Control.
Dark Curresl Compensation.
Dutput Woltage Regulator.
laput Yoltage Fre-Regulakar,
Prinary Osclllatarf
Oriver {sync loss)
Secondavy Rectifiersd Filtars
ichange of waltage ar loss of
filiering}
High Yol tage Power Supply.
Target Preamplifier.

I Heam Current Regulaicr.
Cathode Blanking.

¢ Shading Waveform Generator.

4 51T Tuba

{2} Degradatian of pic-
Eure conkant.

Hersk Case:
Loss of mission
cribical videa.

DR - WIISE - Log #0432 - TUC S/H ODS-501
W89 ~ Log #0428 - TVE SAN D05-5C1

Pescriptios: Acceptance Tast Failure

Pex Lewal

1/¥ Hok Environment
Cluster of white spoks in lower left guadrant of display on hlack Fiald. Crazing
of cemant sacuring cover glass to flberoptics faceplake svideal.

Cause: Skrasses sxarted by r:tl:ing natertal during temp. axtremes vesulted in
da-laminatian of Lhe cover glass to SIT tube Bosding.

Cerreckive Aption: Hedified potting flxkues and technique used on SIT wube

Dwg. #2266570 modified by €CH (B 20B2). SIT tubes returned to wanufacturer for
rework uf encapsulation. Weador Lo perform tenp tesias on tube prior ta thipment
En insure caver glass doss nal shift. REF {CTV Diractivas CCTV - |D} - 054,

CTY - Dy — 070.

TOR - W2739 - Log #0d4BS TWC 5N D09-502

Description: Pve-Launch Failure
How Level Testi
Ambiaat Environment
Problem repory VSCS-201-8093 visual imspectian of unit at KSC revealed a
recessed pin 31 ia the J1 connectar.
{Lacatian coda function pin)

Cause: ECvrar in manufacturing of the connector pin. [t is . 035" sharter im
Tength than obther pins s cennector. '

rrective Actign: Remove and replace pin 31 in J1 connectar. Test pins ability
Lo lack into maling connector. Perform coatact reteation test to insure pin
i lacking as requived. [Inspect to iasure pin is not pushed out of place.

TOR - widd1 — bng #0494 = 1YL 013-502
TER - WdR?H — Log #0497 - TWC 013-602

Description: Qualification Test Failure
Box lewel Lual. Madel)
Aubient Environoent
Dulput widea intesmittant.

r

Couse: 51T bas low G4 rurrenk.



REYISED 5-2-47

FHEA KD, __2.2.2

CRITICALLTY _ 242

mim_mum__—
SHUTTLE €LTV . 2294i10-506, SQBS
CRITECAL ITEMS LIST 229482 1-983

SHEEY __98 . OF _ 10

"FAILUSE MODE AHD

FAILMRE EFFECT
OH EHO ITEM

RATIONALE FDA ACCEFTAHCE

malfunction in the camera Lo cwag
tat less of the active video 51?-
1 or video infFormacian that wil
pvide degraded perfornance. Com-
site sync and vertical blanking

gnals ara useable and not affected.

F Comnand Dacade Logic.
Comnand Execution Legic.
Camerz Fiming Logic.
Horkzonkal Deflaction.
Vertical Deflactian.
Focus Current,
nment. Wertical Alignaent.
| Mlack/vWhite LVipper.
Gamuma {orvection.
Aperture Correclion.
Shading Carrection.
Videw Uutput Briver.
i Automatic Light fontrol.
Autamatie Gain Contral..
Dark Currenl Compensalion.
1 Owtpuk Weltage Ragulator.
Input Voltage Pra-Regulatar.
| Primary dscibibaters
Driver (spac loss) .
Secondary Reckifierss Filters
[chamge oF woltage or loss of
Filteringl
} High Yoltage Power Supply.
4 Target Preamplifier.
14t Beam Current Regulakar.
Calhode Blanking.
1E Shading Maveform Gendrater.
14 SIT Tube

02348 .

Horizoatal Align—

{1} Unable Lo apen Nens
1ris.

{2} Degradation of pic-
tura contéent.

Morst Lase:
Lass of misshon

critical yides.

FAILERE HISTDAY {Continued)

+

: Hemave and replage SIT.

i [ Pefective tube returnad to
Lancaster for evaluation, Kesults:

Tube failore verifiegd.
TOR —~ Wd3§2 - Log #0506 - TVC S/K O14-50ZF

Descriptjpp: Accaptance Tegt Failure
Box Level
Tharmal Vac-Het Enwlprammant

Approx. 45 alnutes knko (T/Y Hot) scak at +b25°F video becama distorted and TYL
input curreat increased TID mA te 800 mi.

Couse: Yoke oeflaction ceil daval
deflection windiags at 509C.
vatk raduced.

ed a gshart bhatween horlzontal and veg}ica]
The short was elimiaated whan tha temperakire

Corrective Action:

Replaced defective yohe wikh new part.
failure.

This 15 a randog

TOR = WAGT) = Log #0529 = TWL 5/H Q09-507

kescriptien: Integratiom Test Failure

Box vel

Ambient Erwironmant

Center vesolution measured JO% & 380 TVL, sheuld be X min.
appears ta e intermittent.

Ampl idude apprars
Cause: Transformer 731 oa bhe A7 Board Bad ueusud] interwinding capacity,
cousing ringing 00 the secondary reswlting in 2 slightly higher output voltage.

i Interwinding capacity is nait @ paramaier specified, nor can it
be measurad readily. Twansmitter T4 renoved & replaced. Mecapbansce Test sergening

will detect this prablem if prasent en ¢iher units — This problen 15 congidered a
randam failues. )

TER - ¥17B1 - Lag #0577, TVC 57N O17-504
Descriptipn: Acceptance Tost Failura

Bax Level

Anbiant Enviroamnent

Oscillations in video puiput.

Couse: Podar yravnding in pre-amp. -

IR .
PR L _—
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REVISED 5-7-B7

DG 30 ;
: SHUTTLE CCTY . 2294619-506. S0G/.
FHEA M. _2.2.2 CRETICAL ETEMS LISV SR L 1E
CRITICALITY 242 _aC T

FAILURE NORE AHD

FAILURE EFFECT
_OH EHD JTEH

BATIOMALE FOR ACCEFTANCE

walfunckizn in the tamara to fauss
-al loss of Lhe active videa sig-

i or vidas imformation Lhat will
wide degraced perferwance. Com-
iike synd and warkical hlanking
mals are useable ond wol affecked.

Cosmand Decade Logie.
Cosmard Execubion Logle.
Camara Timing Legic.
Hprizontal Deflection.
Vertical Oeflectioa. .
Focus Carrent. Horizental Align-
ment. Yertical Aligrment.
Blach/haite Clipper.
Gamma Correction.
Aperture Carrectien.
Shading Corrackion.
Widen Output Driver.
agtonatic Light Conkral.
fwbonatic Gain Conkral.
bark Curreni Compensalion.
Dotpuk Voltage Hegulator.
Input Vol tage Pra—Regulator.
Primary Dicillatarf
Driver {sync loss|
Secondary Rectifierss FilLers
{change of voltage or loss of
filteringl
High Voltaga Fower Supply-
Taryst Preamplifier.

0 Beam Current Regulator.
Cathode Blanking-

2 Shading Mewelom Generabor.

4 $IT Tuba

{1) Unablée to open Tens
1rls.

{2] Uegradation of pic-
ture conkant.

Loss of mi;sinn
critical videa.

FATLIME HISTORY {Continued)

Correchive Action: Wnit reworked to ECH CCT B30 for ground problem.

ThR ~ w1729 - Loy $8578 - TVC 5/M 020-502
TOA - WIT30 - Log A5 - SILA S/H 005-50
ThA — Y1404 -. Lug 565 - TVC 5/H 011-502

Opscripting: Flight Failurs Spacacraft Leval
T™C 5/H 020, WLA 5/M 0DE-5T5-3

™C §/N 1 - 515-2 )
Coherent nolse in output vidae presentation.

Cause: Poor conductive path bto graund taused by excessiva conformal coating and
oxidation of aluminum spacers.

Corrective dction: Remgved excessive conformal coating.

Spacers ware cleaned and
treated with alodine.

Flow progress report has been modifled to imsvre proper

assenbly of wvnits.

10K -

¥o9lh — Log #0630 — TVC S/N 019-504

Odescriptisa: Flight Fallure
ET5-5
Prsbl emn repork VILS-024

Intermittent Pan/TI1t reset command,
Coyse: * Problem could sob be verkfled thro gxdensive thernal testing.

Coreestive Aftion: Unit updated from growp 504 Eo grogp 506 configuratian.,
Ingiructed test directar Lo carefully monitor epecation of thizs canera during
retesting, Failyre 5491l could nob be verified.

WEBRY — Log #0695 — TVE 5/M 024-G06
Lescripkion:

Pre=Launch Test Failure
Box Lewvel
Aabigenl Environmeat

Aptomatic Iris goes from gpen to cloge.
Ceuse! ProbYem cauld mot be duplicaked after pxbengive besting.

Cprrective Action: HWone - wnit returned Lo KSC.



REVISED &-7-B7

A W0 _2.2.2

CRITICALITY e/

ET _TWC/ClR
. SHUTTLE LCFY WG 0. £294BY9-506, SO/
CATTICAL [1ENS LUST 2an4pz] 403

. SHEET __ 49D OF _ 10

FalLURE HIDE AMD
CAUSE

FAILURE EFFELCE
ITEH

RATIOMALE FOR ACCEFTANCE

whfunclion in the camera io cause
1al Vose af the active widen ;'I?‘

| or yides infarwation that wil
wide degraded performance. Com—
site syac and vertical Blasking
wats are useable and not affected.

[ 3

Conmand Qecode Logls.
Command Execoiien Logic.
Camera Timing Logit.
Horiaontal Deflecticn.
veriical Deflection.
Focus Current. Harizonkal Align-
ment .,  Werlical Aligroant,
Black/Mhita C)ipper.
Gamna Correction.
Aperture Corraction,
Shading Correctian.
vides Qutput Drivar,
automatic Light Lontral.
Aubomakic Bala Contreol.
fark Current Compensation.
futput Yoltage Regulakor.
Enput Valtage Pre-Regulataor.
framary Jecillator/
Oriver {symc 10ss)
Secondary Rectifiers/ Filtars
{change of woltaqe or Joss of
filtering}

| High Yolbage Fawer Jupply.

b Target freamphifier.

) Ream Cuvrent Ragulator.
Cathode Blanking,

[2 Shading Waveform Generator.

4 S5IT Tube

atiar Al

{11 Uaable to apen kans
irls.

{2} Degradatios of pic-
{ure centent.

Herst Case:
Loss of mission
critical video.

FAILUAE HISTORY {Continued]

ThR — W1735 - Log #0723 — TVC 5/H N/A -5D&

fescription: Acceptance Test Failwre

Box hevel

Anbiant Environment
High woltage power supply 5/M 2045 exkibits intersal arcing. This DR was
opeaed ta investipais failurs noted oa TOR-WEATS, Log #722.

{ause: [Improper lead dress of high voltage berminal.

forrective dctien: HYPS 5/H 2046 was one of eiphi units manvfackursd undar
purchse arder G-TS8009—4151-B0FZR by Murata Erie. This problewm is limited to
units manufacktured in 1982, A1l defeckive units have bean screened acd raturnad
ta Murata Erle for analysis and replacengnt.

TOR — WEAZD - Lag #0722 — TVC §/N 828-586

Descriplian: Accaptance Test Fallure
Anbient Envirannent
Bow Lavel Tast

Approximately 47 secands after imitial turn an, tha iris ¢lese comnand would be
generated by TVC.

Cause: Internal shark in the high voltage power supply (SAM 2046}, which
genarated spikes on the POR Line.

Corrective AfLign: H.¥.P.5. removed from TVC and new W.¥W.P.5. iastallad. )
Tests iadicaked problem salved. Power supply raturnad to vendor Tor Evalvation.
ketar te TOR W1735, log #7923, '

The problem was atiributed ko improper lead dress of high veltage terninal.
These Teads have been reroubed aad exbra insulatios added at tha HY terminal

far a1 new built wnits. ’

TOR - H-B875 - Log #0746 TVC S/4 D14-506
TOR — W-£872 - Log #0742 TVC S/M D11-506

{ausa: HMasigkor RE on AYD hoard, failad.

Correclive Actlen: A1l Fligkt cameras containing R6 resistor fabricated by ACL
and dated with code 7813 will be replaced wilh new AHCGD type rasistars from THW.

104D vy T 2hE



REYISED 5-7-47

FHEA HB. _ 2.2.¢

CRITICALITY ard

UHIT
MG W =

SHEET _ G . OF 10

SHUTTLE CCTY
CRITICAL TTEMS L15T

FTAILURE MODE AND

FAT{LRE EFFECT

SATIIHALE FOR ACCEPTANCE

nil function jn bthe casera 10 cause
tal loss of the acklve videp sl%-

1 or vides informakion that wil
ovide degraded performance, Com-
site sync and wertical blanking
gnals are useabls anmd not affected.

L
Command Recoda Logic.
Command Exgcution Logic.
Camera Fimbng Logic,
Harizonta! Deflection.
vaertical Daflection.
Focus Curvent. Horizontal Aligne
ment, Verkticsl Aligomeat.
BlackAmite Clipper.
Gomma Correckian.
Apertura Corrvection.
shading Corracticn.
Video Qutput Oriwer.

. Ayromakhc Light Cuntrol.
Auvtomakbe Gavn Conkrol.
Dark Cuvrent Compansakion.

¢ Dutpul Yoltage Regulator.
Input ¥oltage Pre-Regulator.

" Primary fscillator/
Oriver {5ync YDis)
Lecondary Ractifierss Filters
{ehange af voltage or hoss of
filtaring}

| Wigh Yoltage Power Supply.

t Targat Preamplifier,

0 Heam Current Regulakor.
Cathade Blanking.

[2 Shading Waveforn Generatar.

4 5IT Fube

OH E40 [TEM
(1% Unabla to opan lans
iris,
{?) Dagradatisn af pis-
ture coalsnt.

Worse Cage:
Loss af wission
critical video.

FALLURE. HISTORY (Tontinued)

TOR = WEMT - Log #0748 - TVC $/H 818-E06
Description: Acceptamce Tesk Failura

Bua Level

Aobiaat Environnent
Video presestatien very noisy whea 34 cable is connacted.

Ciuse: Sensor assembly clamp sleeve shorled o chassis, Insufficient issvlakien
coating ok clapp £leava.

Corrective Action: Hew <lawps wors inctalled. A1 parkts in controlVled storms were
inspecbad amd 211 discrepanl nateral vejected.

TER - W6925 = Log #07M - TVC 5/H D77-54806
Descrigiien: Flight Failure (STS-8)
Spacecrafe Lavel

Horizontal sireaking in plclure gasama when in black streteh.
Cause:

Incorrect shim dnstalled. Face plate shim shorted to grnund.l'
Cprrgctive Action: Skim rewoved and corract shim imstalled pee ECM-CCTHSS. Al
futura TVC's will cenfarm to this E{A.

TOR = 43299 = Log #0929 - TVC $/N D33-505
Descriplion: Acceptaace Tast Failure

Box Level

Thermal Vac. Anbiant Enviroamest

Video lacked ia white clip mpde.

Ceguse: Defective Transistor 16 om AS Board.

: : Remowed QY6 and replaced with new transistor. Q16 X—rayed and
a dense particle was sbserved. Further analysis proved ta ke a Toase dnd netallic
particle. Considered Lo be random failere.

TOR - 44093 - Log #0973 TVL &5/H 019-506
pescription: Acceptance Test Fablure

Bar Level

Vibraction Environment

Unit Failed "¥* axis vibration, picture on sonitar aYY white.



REVISED 5-7-HT

UNIY _ TWO/LLs

SHUTTLE CCTV T G NO. 7294819-500, S0
FHEA 0. 2.2.2 CRITICAL TTEMS LIST -
CRIVICALITY __2/% SHEET of oF 18
"FAILURE MODE AMD - FATLURE EFFECT

LAUSE - gd ERD TTEH EATIONASE FOR ACCEPYAMCE
madfuaction in tha camera Lo cause | (1) Unabie 1o opas lens EAILURE HISFORY (Conkimuad)
tal loss of lhe active video sig- iris.

1 or video informalion that will
ovide degraded performance. Com—
site syne and vertical blanking
gnals arg useahle and aat affectad.
L
- Comnmand Decode Lagic.
Comnand Execution Legic.
Camara Timing Logic.
, Horizontal Deflection.
Vertical Deflactian.
Focus Current. Herizonial Align-
ment. Weriical Alignment.
| Black/White Clipper.
Gamma Correckion,
Apecture Corractioa.
Shading Correctien.
Videa (ukpui Driver.
¢ Awlowalic Light Conkrol.
aptomatic Gaia Control.
@ark Curcent Compensation.
; Output Yoltage Regulatar.
Input Voltage Pre-Regulator.
I Primary Oscillators
Driver (sync Toss)
Secondary Rectifierss Filtars
{change of veltage or loas of
filearing)
§ High Voltage Power Supply-
1 Target Preaoplifier.
10 Bean Currant Regulalor.
Cathada Blanking.
1z Shading Waveform Geagrafor.
14 SIT Tuba

L e B

{Z} Degradaticn af pic-
ture <onkenk.

Horst Lase:
Lass of eisston
I:l'it-‘if.?'l yideo.

Cause: Defectiva 7 on the A9 board.

forreciive Actien: Product Assurance analysis revealed an open bransistor Q7. They
faund an estransauws gold bond wire positioned S0 3s Lo rause a short bakwaen the
base Voads of the dual transistors. Tramsisters whth the sane dakte

cade, plus al¥ traasistoce with diffarent dita codes were X-rayed and no anomalies
were found. Concloded that this wes a random failura.

IR = WI746 = Log #1024, TVC 5/ Q11-506
Descripticon: Pre=Launch Test Fallure
Box Lewel
Ambient Environment
KSC DR.ICA3002 '
ALC and Gamma comtrols intermitbant. Fan and i1t operation intermitienk.

Cause: Intermittent operatbon af ALL and Gamma commands could nok be duplicated
thry setensive thermal testing. Intevwitbent Eilt mation due to improper pesitian
af right hand camera slids.

v Shides were re—positionzd per ECN-CCT 19178. Ratest indicated

problem solved.
Heturned TVE D11 Eo "JSC* for further evaluation of ALC/GAMMA analmoly.

TOR - BOVY6 — Log #HOTS - TVC S/H DO7-5{4

descriptien: Flight Failure
Flight 241D
Evaluation Test

TVC returned from KSC fur evaluation of white streaks in viden ohserved duriag
ovhiter flight #410.

{ause: MArcing ln wicinity of groust tob of face plate of SIT tube 5/ JB294.

[grroplive dction: Renoved bube S/H J8249 From sensor assenbly, opaned TOR-BOSOY,
Lag #1V05 to trach twbe; tuba returned by wemdor.

Tastulled aéw tube intp sensdr.
TOR - B-018 — Log #1085 - TVL 5/H DA4-506

Bescrigtipn: Acceptance Tesk Fadlure
Doex Level

Tharmal-Vac Ambient, Environmeni

Diskarted viden Seen on monitor. Distortion congisted ot two types of nolse,
mogil aled and ¥ andom.

E-M0AF v -7 b



REVISED %-7-87

FREA MO, _2.2.3

CRITICALITY e

UHET
DWG M0

22940719-4506, S08/
"SHEET 4 or 10

SHUTTLE CCYW
CRITICAL ITEMS L1ST

FAILURE HIDE AkD

FAILURE EFFECT

RATIOMLE FOF ACCEPTANCE

CAUSE oW END TTEH ! _
aalfunction in the canera ta tause | (¥} Unable Lo open lens FAILURE HISTORY (Continued)
tal loss of the acthve video si irks.

1 or video 1nFormatien that wil
avige degrided parformance. Com-
site sync and werktical Blanking
goals ara useable arnd aot affected.

L
Coompnd Dacade Logic.

Comeand Exefuticn Logic.
Camera Tining Logle.
Horizonlal Daflection.
verticat Dafbecivan.
focus Turrent.
menl. Vertical Aligoment.

| Black/White Chipper.
figmua Corraction.
Aperiure Corraction.
Shading Correcidan.
Yioseo Lutput Driver.

. hutpmatic Light Coatrgh.
totomatic Gain Control.
Dark Current Compensatian.

i Bubtput Weltage Regulater.
Input Yoltage Pre-Ragulater.

| Primary Osclllatarsf
Briver {sync loss}
Serondary Bectifiers/ Fillers
(change of valtege or loss of
fildering}

i High veltage Power Supply.

I Target Preamplifier.

[l Beam Currenk Regulakar.
Cathode Blanking,

2 Shading Havefarm Generaior,

[4 SIT Tube

Harizontal Align-

{2} Degradation of pic-
ture ¢onkenk.

borst Case:
Loss of mission
gritical yides.

Cauie: #&andom noise ls caused by poor yrounding of Ehe A9 pre—amp. Hodulated
noise is due ko AG hoard speratipa.

Larrdclivg dckion: Rardios nelwe problan was cured by cleaning the AJ ground
connections and the incorpovation of ECH DD3485 - redundant wire grousd comnection
to the A pre-a Hodutated aoise prablam was curad by incorporating ECH

E}?71 to the AS board which 1iaies the contrpl valtage to the A high veliage
pomer supply. TVC Group number was chaaged From 2294810-506 to 22‘94319—5113.

f0R - B-2352 - tog # 1123 TWC 5/N B32-506

Pre=Lapnch Tast Failure

Hox Lawval

Apbient Envi ronnent
iRef b ICA420062) Moisy widan, vartical lines with low light lavel.
Lauge:
Corpacliva Action!

1Bk — B34%) — Lag #1150 57 042-508
fescriptian:

D gtian:

Fapr A9 pre—amplifier grownd.

ECH CCT 1237. Mriktten to acdd redundant ground Tmad.

Accoptance Test Failuws
Box Level

Yibratign Enviremmant
Vestical aoise pattersn present in video.
Cause! Poor grownd connection on A9 pre-amplifier board thru conductive washers.
Corrective Actipn: ECH D-9584 (Ground wire installation) was installed In senser

assewhly. Thiz ECH incorporated in a1l pravious units presently located at HCA,
and 217 new build uniks.
TOR = B3%18 = Log #1174 — TVC S/ 020-506
Descriplion: Pre-Launch Tesy Failure
Gax Level
Arbiant Environmank
Problem report #DR.30S3001A
Fvaluate wviden aoise prablem
Pyar grounding for pre—amp.

Cause: TV depended on 3 mechanical graund comnection.



REVISED B-7-37

UHIT TWC/OLA
FHEA MO, _2.70.2 SHUTTLE {CEW DHG N,
CRITECAL ETEMS LIST =
CRITICALITY 2 _— SHEET al OF 14

FATLIME HWODE AKD
CAUSE

FALLURE EFFECT

nalfunction in the capera btn causa
tal loss af the active widen sig-
1 or viden informakion bhat will
owide degraded performance. Com—
sike spac and wertical hlanking

gnals are usedble aad sut affected.

'L
! Cemmand Decoda Logic.
Command Execution Luglc.
Camera Timing Logic.
| HWorizontal Deflectian.
Yertical Deflectian.
Forus Current.
ment. WYertical Alignmant.
i Mlack/Hhikte Clipper.
Gamma Correction.
Aperture Carrection,
Shading Correctian.
Videa Output Driver.
i Auiomatic Light Coatrsl.
Automatic Gatn Controb.
Bark Currant Compensation.
i Dutput Yoltage Kegulakor.
Input Voltage Pre—Regulakar.
F Primary 0scillatorf
Driver [sync Je5s)
Sagcondary RectiFierss FilLers
{change of voltage or lass of
filtering)
High Valtaye Power Supply.
Target Presmplifier.
Bean Corrent Regulalor,
Lathode 8Yanking.
Shading Haveform Genecater.
S5IT lube

ER E™F

naiAD

Horizontal Align-

(1) Unable ko open l&ns
irig,

(21 Degrasation of pic-
ture conkteat.

Loss of nission
oritical wideo.

TOR —
TOH -

FAILURE HISTORY {Continuad)

" tube 4N ZA3806.

RATIOHALE FOR_ACCEPTANMCE

Corrective Action: ECH COT-1237 was pregﬁrnu adding redundant Bard wire ground.
This ECH was sncorpersted inko TVE 5/W 020 and ratast Wndicated problam resolved.
This ECH will be incorporated imte 211 TM's in process. )

CO751 - Loy #2002 - TVC S/H DRA-508
43105 - Log #2007 - TvD S/d DRA-50A

Pescripllion: Acceptance Task Fallure
Box Level

Axbient Envirsnment
white 1en spat wisable in center of vaster, Tuba canditionisg procadure operated
}n ewcass of G0 Hrs. which, reducad apot size to 28-25 IRE. Ualt authorized to
ship €a NASAZJSC for furthar evaluakion. The ahave unit returned from MASA {Ref.
Pa-0R 30530032} with the 24-25 IRE spal.

Cause: TVC tube operated in an uvrathurized configuratlos or node such as
i1} extended exposure to hright light {2} loss of canera voltages. (3} exposed
to Tight withoul leas assembly.

ive Actian: SIT raplaced with nen tuka. 014 tube sent to RCA-Lancaster
For anatysis. Found silicon targek burned. Ho correckive action passible on
Tube to be labeled as non-flight, but may be usaed i asn-critical
appligation such as For TV irainar.

DR - C4523 - Log #2039 — TuC R44-508

Evaluation Tazk

Box Lavel

Anbient Eavironnent :

Dutput of high voltage power supply OV with 6.0 Vi contral veltage, shauld he
apprixinately 9 ke intarmikttent operation, slight vap on housing will produce 9 k.

Lause;:
Corpactive Action:

Desgriphions

snalysis of failure under investigation.

H/ 4

TOR — (0G93 - Log A2D42 - TVC 5/H 042-508

Oescriptign: Flight Failure 5TS 5IF {26). Spacecrafi Level
String 1ike matavial on lens or TVC naticed in vides presentation, also horizantal
aoige is present in output wideo.

&-104H ‘i;f3TV"T_ﬂHL



REVISED 5-7-87

FHER MO, _2.2.2

CRITICALETY _ 2/¢

NI T TVEACLA
SHUTTLE CCTV WG M.
CRITICAL TTEMS LISK =
. SHEET of OF TV

FAILURE MDDE AHD
CAUSE

FAELURE EFFECT
& £HD JTEM

RATIONALE FOR ACCEPTANCE

malfunction ia the camera to causd
itat laas of the aclive vidan :i?-
11 or wideo infarmation that wil
-ovide degradad performasce. Con-
isite sync and vertical blanking
gnals are useable and not affected.

L4

' Cammand Decoda Logic.
fommand Ewetabian Logic.
Lanera Timimg Logic.

| Harizontal Deflection.
Vartical Deflaction.

Facus Lurrest. Horizontal AVige-
masLl. Vertical Alignment.

| Blacksvhite <lipper.

Garnwia Larrectipa.

dperture Correction.
Shading Cosrreciion.
Videw 3utput. Driver.

i Automatic Light Cantrol.
Autamaiic Gaim Control.
Dark Curvent Compensalion.

i1 {wuiput Volktage Regulalor.
Input Voltags Prp-Reguiator.

' Primary Oscillators
briver [(sync loss)

Secondary Rectifierss Eilters
{change of voltage or lozs of
tiltering)

| High Voltage Power Supply.

| Target Preamplifier.

1§ Bean Currenl Regulator.
Cathode Blanking.

[y S.hadin.g Maveform Generator.

W SIT Tube

(1} Uaable ta gpen lens
irds.

{2} Degradatlion of pic-
ture tomtent.

b

Loss of mi 55 dan
pritlcal video.

FALSME HISTORY {Lontinued)

Causé:

determined whare it come from.

: . ctign:
instance of such contaminathon.
Ticates durin
Te cause ¢f

ba d
prob

String 1ike materist was feund on face af SIT tube asd could net be
Horizantal noisa tould nat be doplicated.

Skring remgwod with small brush. This is tha First reporied
Hordzantal nodsze ie video as reported eowld not
g days of thermal cy:lin? ard tharmal vacuut testing. The
widap rwise was exlernal to tea TWC and unknown at this twna.



REY[SED 5-7-87

FHEA RO, 2. 2.2

CRETICALITY _ 272

SHUTTLE CCTY
CRITECAL LTEHS LIST

ONIY _Jug/Cla
NG NO.  Z2OdBV9-5p6, 508/

SHEET __ 10 oF 10

FAILURE I";EE AKD

FATLURE EFFECT
O EHD 1TEH

, nalfunction in tha cawera to Chuka
oatzl loss of bhe active videp sig-
al or vigea informa€bon Lhat will
rovide degraded perfarmance. Com-
wasite spic and vertical blanking
Jdgnals are IUiEihll and ot affected.

&L

7 Comnand Decode logic.
Command Execoktion Logic.
Canera Tining Logic.

13 Horizonkal Defleciion.
vervical Beflection.
Foeus Currenk. Horizental AYign-
ment. Vertical Aligamentk.

W Black/Mhita Clipper.
Gammay Correctidn.
aperture Cerrection.
Shadkng Correckion.
Videa Oubpui Oriver.

K9 Automatic Light Contrel.
Avtomakic Gate Cankrol.
Dark Currant Compensation.

af  Gutpuk Voltage Requlator.
Input Voltage Pre-Regulator.

&7 Primary Dscillatoers
priver (sync Toss)
Secordary Rectifiers! Filters
{change of voltage or lass of
Filkeringl

48 High veltage Pawer Sugply.

A% Target Preanplifier.

pll Hean Current Regulakor,
Cathode Ehanking.

Al Shading Waveform Generator.

A4 5LT Tube

1 AR

(1) Unakla En opan Tens
iris,

(2) Dagradation of pic-
ture contank.

Horsi Cases
Lots of nission

oritical videp.

OPERATIONAL EFFECTS

ar pther required camaras.

CREH ACT10NS

CAEY YHAIHING

155104 CONSTRALHT

Ty,

IRV EP P

gATIONALE FOR ACCEFTANLE

Loss of wideo. Fossible lose of walor mission abjectives dua ka Voss of RHI ramerds

If possible, continue RMS oparations using alternakiva wisual cues.

Craw should be Lrained to useé possible altarnativas to CCTY.

wheve possible, procedures should be desigued so they can be accompl shed wi LEput



